the science of chemistry needs also a self-consistent set of "besf' values of the fundamental constants. This need is particularly strong in the communication of quantitative information on the physical, thermodynamic, spectral, and other properties of the chemical substances.
When Volume I of the International Critical Tablesl appeared in 1926, it carried a complete Iist of recommended values of the fundamental constants. Within a few years, the important publications ofBirge2-4 appeared in 1929, 1941, and 1945 , shqwing the need for very significant changes in the values of certain constants. In the period 1937 to 1939, reports on fundamental constants were published by von Friesens, Dunnington6, and Wensel7. In 1948, a report on fundamental constants by StilleS appeared. In 1951, Bearden and Watts9 published a recommended set of fundamental constants. In 1948 and 1951, Du Mond and Cohen10, 11 published a very extensive and thoroughly documented set of fundamental constants. Within the respective Iimits of uncertainty, the values from these·last two investigations werein substantial accord. Although somewhat different, each setwas self-consistent. The set ofconstants from the 1951 report ofDu Mond and Cohenll served as the basis for the report of the National Research Council, U.S.A., on the status of the values of the fundamental constants for physical chemistry as of July 1, 1951, which report was published12 in 1952. In 1955, Cohen, Du Mond, Layton, and Rollett13 issued another complete adjustment of the values of the fundamental constants. In the period 1954 to 1959, reports on fundamental constants were published by Bearden, Earle, Minkowski, and Thomsen14 and by Bearden and Thomsen15, 16. Meanwhile, in 1955, the Advisory Committee on Thermometry of the International Committee on Weights and Measures had obtained international approval for the definition of the absolute temperature of the triple point of water as exactly 273·16 °K. Since the temperature of the conventional "ice point" is lower17 by 0·0100 ± 0·0001 °C, the absolute temperature of the ice point thus became 273·1500 ± 0·0001 °K. Prior to this time, the absolute temperature of the ice point had been obtained from experimental measurements, involving, directly or indirectly, the pressure-volume product for one mole of a gas at zero pressure, at the ice point (0°C) and at the steam point (1 00°C) . In most of the sets of values of the fundamental constants referred to above, the value of the absolute temperature of the ice point had been selected as 273·160 ± 0·010°K.
Thus, a very significant change in this constant was introduced, particularly for thermodynamic quantities, since the value of the gas constant R is obtained as the quotient of the pressure-volume product for one mole of gas at zero pressure and 0°C, divided by the absolute temperature of the ice point: Before proceeding to the values of the fundamental constants, we may usefully note the fundamental units in terms of which all measurements are made-length, mass, and time, as presently approved by the International Committee on Weights and Measures:
The unit of length is the metre, represented by the symbol m, which is equal to 1,650,763·73 wavelengths of light in vacuo produced by the unperturbed transition 2p 10 -5d 5 in S6Kr.
The unit of mass is the kilogram, represented by the symbol kg, which is equal to the mass of the international kilogram maintained at the International Bureau ofWeights and Measures at Sevres, near Paris, France.
The unit of time is the second, represented by the symbol s, which is equal to 1/(31,556,925·9747) ofthe tropical year at 12h ET, 0 January, 1900.
For a better appreciation of the relative importance of the various fundamental constants, and their relations one to another, it is convenient to clas'sify them arbitrarily into three categories: (i) the defined constants, the values of which are fixed exactly by definition; (ii) the basic constants, the values ofwhich are, in the main, obtained from experimental measurements in terms of the fundamental units of length, mass, and time; and (iii) the derived constants, the values of which are, in the main, obtained from the foregoing two categories and appropriate physical relations.
. · The values ofthe defined constants are given in Table 1 . In connection with the defined value for the absolute temperature ofthe triple point of water given in Table 1 ; the following should be noted 17 : Experimental data show the difference between the triple point of water (temperature of equilibrium of solid, liquid, and gaseaus water) and the so-called "ice point" (temperature of equilibrium of solid and liquid water saturated with air at a pressure of 1 atmosphere) to be T (triple point) -T (ice point) =0·0100 ± 0·0001 °C. On the advice ofits Advisory Committee on Thermometry, the (International) General Conference on 'Veights and Measures adopted the following resolution in 1948: "With the present day technique, the triple point of water is susceptible of being a more precise thermometric reference point than the melting point of ice. The Advisory Committee considers, therefore, that the zero of the thermodynamic Celsius scale should be defined as being the temperature 0·0100° below that of the triple point of pure water".
Given values for five of the basic fundamental constants, we have all the values needed for chemistry, since with these five and the defined constants, tagether with the appropriate physical relations, we can derive the values of all the other constants needed. Actually, no five basic constants are uniquely determined accurately enough by themselves alone. As explained in the reports of Cohen and Du Mond22, 24, their elaborate Ieast-squares adjustment was based on eleven primitive experimental input data subject to adjustment with seven accurately known auxiliary constants, taken as fixed, to yield values for four constants, the Sommerfeld five structure constant, the electronic charge, Avogadro's number, and the factor for converting X-ray measurements of length.
From the tabulation of values of the constants given by Cohen and Du Mond, we can arbitrarily select the following five and Iabel them as . Table 2 gives the recommended values for these arbitrarily selected five "basic" constants. t The selection of these constants as the five "basic" ones is somewhat arbitrary. Aleast squares adjustment such as that of Cohen and Du Mond actually treats, on an equal basis, both the "basic" constants and those "derived" constants which can evaluated experimentally. In order to evaluate the accuracy of any constant derived from those on this Iist it is necessary to use the complete error matrix as morefully explained in the report of Cohen and Du Mond. Table 3 gives the recommended values of the "derived" constants useful in chemistry, using appropriate values given in Tables 1 and 2 .
The reports of Cohen and Du Mond ma y be referred to for details regarding the evaluation of the atomic constants. The uncertainties ..assigned to the values for (PV.fo'C 0 ), R, k, Z, and c2 in Tables 2 and 3 of this report are somewhat less than those given by Cohen and Du Mond, and have been made consistent with their complete error matrix. Also, the value of the constant R is given to one more significant figure. The report of Cohen and Du Mond gives values for many more "derived" constants than those given in Table 3 here.
It is expected that the appropriate bodies will continue their study and scrutiny of the values of the fundamental constants, so that revisions may be made at suitable intervals by the proper authorities.
